Construction of a specialized cDNA library from plant cells isolated by laser capture microdissection: toward comprehensive analysis of the genes expressed in the rice phloem.
Laser capture microdissection (LCM) is a powerful system which allows the isolation of selectively targeted cells from a tissue section for the analysis of gene-expression profiles of individual cells. The technique has been successfully used for the isolation of specific mammalian cells, mainly cancer cells. However, LCM has never been reported to be applied to the gene expression analysis of plant cells. We used a modified LCM system and successfully applied it to target and isolate phloem cells of rice leaf tissue whose morphology is apparently different from the surrounding cells. Total RNA was extracted from microdissected (approximately 150) phloem cells and the isolated RNA was used for the construction of a cDNA library following the T7 RNA polymerase amplification. Sequence analysis of 413 randomly chosen clones from the library revealed that there was a high level of redundancy in the population and the clones could be subclassified into 124 different groups that contained related sequences. Approximately 37% of both the redundant population and the non-redundant subgroups had novel components while approximately 63% were either homologues to the known genes reported to be localized in phloem of different plant species, or were homologues to other known genes. In situ hybridization revealed that putative amino acid permease, one of the non-redundant clones, was specifically expressed in the phloem. The results proved the effectiveness of construction of a specialized cDNA library from the specific plant cells.